The E3 Ubiquitin Ligases TRIM17 and TRIM41 Modulate α-Synuclein Expression by Regulating ZSCAN21.
Although accumulating data indicate that increased α-synuclein expression is crucial for Parkinson disease (PD), mechanisms regulating the transcription of its gene, SNCA, are largely unknown. Here, we describe a pathway regulating α-synuclein expression. Our data show that ZSCAN21 stimulates SNCA transcription in neuronal cells and that TRIM41 is an E3 ubiquitin ligase for ZSCAN21. In contrast, TRIM17 decreases the TRIM41-mediated degradation of ZSCAN21. Silencing of ZSCAN21 and TRIM17 consistently reduces SNCA expression, whereas TRIM41 knockdown increases it. The mRNA levels of TRIM17, ZSCAN21, and SNCA are simultaneously increased in the midbrains of mice following MPTP treatment. In addition, rare genetic variants in ZSCAN21, TRIM17, and TRIM41 genes occur in patients with familial forms of PD. Expression of variants in ZSCAN21 and TRIM41 genes results in the stabilization of the ZSCAN21 protein. Our data thus suggest that deregulation of the TRIM17/TRIM41/ZSCAN21 pathway may be involved in the pathogenesis of PD.